Identification and characterization of binding proteins for inhibin and activin in human serum and follicular fluids.
Inhibins and activins are produced by a variety of tissues and may have important endocrine and paracrine roles in development, reproduction, and hematopoiesis. However, little is known regarding the physical properties or concentrations of inhibin and activin in biological fluids. Binding proteins for inhibin or activin in serum or at production or target sites may have important implications for restricting the bioactivity of these hormones and may alter the immunoreactivity of these molecules in biological fluids. The objective of this study was to identify inhibin- and activin-binding proteins in human serum (HS) and follicular fluid (hFF) and determine the ability of these proteins to alter biological or immunological activity. In HS, [125I]activin and inhibin bound to a protein identified as alpha 2-macroglobulin (alpha 2M) using three criteria: 1) [125I]inhibin and activin bind purified alpha 2M, but not several other serum proteins tested; 2) complexes formed by [125I]inhibin and activin in HS and in the presence of purified alpha 2M elute with similar retention times on HPLC; and 3) preadsorption of HS with alpha 2M antiserum inhibits inhibin and activin binding to this protein while antiserum directed against follistatin or other serum proteins had no effect. A small amount of a lower mol wt [125I]activin-follistatin complex was also found in HS. This complex eluted with a retention time similar to that of activin bound to purified porcine follistatin. Binding of inhibin to follistatin could not be detected in HS. In contrast, follistatin was the major binding protein of both activin and inhibin in hFF. Concentrations up to 100 micrograms/ml purified alpha 2M had no effect on the bioactivity or immunoreactivity of either inhibin or activin. In contrast, follistatin inhibited both activin-stimulated pituitary FSH release and K562 hemoglobin production as well as antiserum binding in a specific activin-A immunoassay. Follistatin did not interfere with inhibin immunodetection. These data indicate that two inhibin- and activin-binding proteins are present in different relative amounts in HS and hFF, alpha 2M, the primary binding protein in HS, did not alter inhibin or activin bio- or immunoactivity under the conditions of these experiments, while follistatin, the major binding protein in hFF, may mask activin's bio- and immunoactivities.